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Characterization of the International Space Station (ISS) microbiome has been enabled by sample
return and Earth-based analysis. As human exploration pushes beyond low-Earth orbit, microbial-
related crew health, planetary protection, and space research requires in situ capabilities. Steps
toward reducing Earth-dependence for complex sample analysis began in 2016 with the
amplification of DNA within the miniPCR thermal cycler and DNA sequencing with the MinlON
sequencer onboard the ISS; for both, samples were prepared on Earth. In 2017, these platforms
synergistically enabled the in-situ identification of unknown bacteria collected and cultured from
ISS surfaces, thereby shifting the paradigm that microbial cultures had to be returned to Earth. The
following year, a culture-independent, swab-to-sequencer method further advanced spaceflight
microbiology, demonstrating that culturing could be excluded and provided enhanced insight into
the bacterial profile of ISS surfaces. Based on the success of these payloads in confirming the
ability to meet crew health identification requirements and the benefits accompanying a culture-
independent method, the BioMole Facility was established by the medical operations Crew Health
Care Systems team. BioMole is the set of hardware, consumables, and procedures required to
support sample preparation and nanopore sequencing onboard the 1SS. BioMole goals include
expanding sample sources, comparing data to previous methods, demonstrating onboard data
analytics, and validating new hardware. To date, comparative surface analysis, molecular- and
culture-based, has been completed. Additionally, the demonstration of a sample-to-answer process
was achieved when BioMole data was processed onboard using the IBM Open Data and Al Edge
software platform installed on the 1SS-residing Spaceborne Computer-2. The taxonomic profiles
generated from the edge analysis were as expected and paralleled that of the downlinked processed
data. Future BioMole efforts involve microbial profiling of the ISS water system, ISS validation
of the MinlON Mk1C, and an expansion to a research facility available to investigators.



